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Introduction
Heterosis in rice has been known since 1926. China was the first country to commercially exploit heterosis in rice. The magnitude of heterosis depends on the choice of appropriate parental lines. The commercial exploitation of heterosis in rice has been possible, primarily, by use of cytoplasmic-genetic male sterility and fertility restoration system. Extensive research work is going throughout India and abroad on different aspects of hybrid rice. The average yield of rice hybrid is 6.3 t/ha while that of the inbred varieties is 4.5 t/ha.
Materials and Methods
The experimental material consisted of 56 entries including 10 parents, 1 check and their 45 crosses. The crossing was done by using half Diallel fashion. The flowers were hand emasculated and pollinated at the Main Rice Research Centre, NAU, Navsari during summer 2015. Three complete sets
The heterosis varied from -24.86 (GNR-3 x IET-23825) to 12.63 (GNR-3 x IET-24765) per cent and heterobeltiosis ranged from -32.91 (GNR-3 x IET-23825) to 11.29 (GNR-3 x IET-24765) per cent. Out of 45 hybrids evaluated 27 hybrids showed negative heterosis over mid parent and 34 hybrids showed negative heterobeltiosis. The value of standard heterosis ranged from -16.12 (GNR-3 x IET-23825) to 24.43 (IET-24762 x GAR-13) per cent. 14 crosses showed negative standard heterosis ( Table 2 ). The present findings are in accordance with results reported by Eradasappa et al. (2007) , Raj et al. (2007) , Parihar and Pathak (2008) , Tiwari et al. (2011 ), Vennila et al. (2011 , Kumar et al. (2012) , Nagesh et al. (2012) , Patil et al. (2012) , Latha et al. (2013) and Padmavathi et al. (2013) .
The value of heterosis varied from -7.61 (NAUR-1 x GAR-13) to 52.07 (IET-24767 x NVSR-303-6) per cent and for heterobeltiosis, it varied from -2.88 (NAUR-1 x Gurjari) to 44.64 (IET-24762 x Gurjari) per cent. Total 40 hybrids showed significant positive heterosis over mid parent. As regards to 29 hybrids showed significant positive heterobeltiosis. Heterosis over check variety ranged from -20.35 (IET-24772 x NVSR-303-6) to 14.49 (GNR-3 x IET-24772) per cent. 15 crosses showed positive standard heterosis for this character (Table  2) . Singh (2006) , Eradasappa et al. (2007) , Raj et al. (2007) , Parihar and Pathak (2008) , Tiwari et al. (2011 ), Vennila et al. (2011 ), Nagesh et al. (2012 , Bhadru et al. (2013) , Padmavathi et al. (2013) , Shinde and Patel (2014) , Bhati et al. (2015) and Mistry et al. (2015) also reported similar results in rice.
The value of heterosis over mid parent ranged from -13.28 (NAUR-1 x GNR-3) to 58.18 (Gurjari x IET-23825) per cent. 19 cross exhibited significant positive heterosis. With respect to heterobeltiosis, it varied from -23.49 (NAUR-1 x IET-24765) to 34.51 (Gurjari x IET-23825) per cent. As regards to heterobeltiosis six cross exhibited significant positive heterobeltiosis. The standard heterosis range from -24.61 (IET-24767 x IET-24772) to 10.32 (IET-24765 x IET-23825). Total eight crosses showed significant positive heterosis for the panicle length (Table 3 ). The present findings are uniformity with the results reported by Pandya and Tripathi (2006) , Eradasappa et al. (2007) , Raj et al. (2007) , Singh et al. (2007) , Parihar and Pathak (2008) , Nagesh et al. (2012 ), Patil et al. (2012 , Bhadru et al., (2013 ), Jarwar et. al. (2013 , Latha et al. (2013) , Pratap et al. (2013) , Shinde and Patel (2014) , Bhati et al. (2015) , Nayak et al. (2015) , Mistry et al. (2015) and Padmavathi et al. (2013) .
The heterosis varied from -39.61 (IET-24762 x Gurjari) to 110.60 (NVSR-303-6 x IET-23825) per cent. Total 42 crosses showed significant positive heterosis for this trait. The heterosis over better parent varied from -48.35 (IET-24762 x Gurjari) to 109.81 (NVSR-303-6 x IET-23825) per cent. Total 36 crosses showed positive significant heterobeltiosis for this trait. The estimates of standard heterosis varied from -63.23 (IET-24762 x Gurjari) to 34.57 (NVSR-303-6 x IET-23825) per cent. 21 crosses exhibited positive and significant standard heterosis (Table 3) Bhadru et al. (2013) , Padmavathi et al. (2013) , Shinde and Patel (2014) , Bhati et al. (2015) , Mistry et al. (2015) and Nayak et al. (2015) .
The results revealed that heterosis ranged from -50.12 (IET-24762 x NVSR-303-6) to 90.41 (IET-24762 x IET-24765) per cent while the magnitude of heterobeltiosis ranged from -55.72 (IET-24762 x NVSR-303-6) to 66.85 (GNR-3 x GAR-13) per cent. As many as 26 hybrids showed significant positive heterosis whereas, 18 hybrids registered significant positive heterobeltiosis. The standard heterosis ranged from -61.04 (IET-24762 x Gurjari) to 43.08 (GNR-3 x GAR-13) per cent. Nine crosses showed significant positive values of standard heterosis (Table 3 ). Significant positive heterosis for grain yield was also reported by Kshirsagar et al. (2005) , Aananthi and Jabaraj (2006) , Pandya and Tripathi (2006) , Eradasappa et al. (2007) , Parihar and Pathak (2008) , Venkatesan et al. (2008) , Roy et al. (2009 ), Tiwari et al. (2011 , Kumar et al. (2012) , Nagesh et al. (2012 ), Jarwar et. al. (2013 , Latha et al. (2013) , Padmavathi et al. (2013) , Pratap et al. (2013) , Shinde and Patel (2014) , Bhati et al. (2015) , Mistry et al. (2015) and Nayak et al. (2015) .
The results revealed that heterosis ranged from -53.77 (GNR-3 x IET-23825) to 70.38 (GNR-3 x IET-24765) per cent while the magnitude of DOI: 10.5958/0975-928X.2018.00161.8 heterobeltiosis ranged from -60.89 (GNR-3 x IET-23825) to 51.49 (NAUR-1 x IET-24765) per cent. The standard heterosis ranged from -77.36 (GNR-3 x IET-23825) to 28.12 (NAUR-1 x IET-24765) per cent (Table 4) . The results are in agreement with the findings of Singh (2006), Issac (2007) , Raj et al. (2007) , Pratap et al. (2013) and Mistry et al. (2015) .
The heterosis for this trait ranged from -8.36 (GNR-3 x Gurjari) to 80.80 (IET-24765 x IET-24772) per cent while the magnitude of heterobeltiosis ranged from -25.13 (IET-24772 x Gurjari) to 76.58 ((IET-24765 x IET-24772) per cent. And the standard heterosis ranged from -8.50 (IET-24772 x Gurjari) to 42.21 (GNR-3 x IET-24772) per cent. As many as 38 hybrids showed significant positive heterosis whereas, 21 hybrids registered significant positive heterobeltiosis and 27 showed significant positive standard heterosis for test weight (Table 4) Jarwar et al.(2013) , Latha et al.(2013) , Padmavathi et al. (2013) , Pratap et al. (2013) , Shinde and Patel (2014) , Bhati et al. (2015) , Mistry et al. (2015) and Nayak et al. (2015) .
The results revealed that heterosis ranged from -35.84 (Gurjari x NVSR-303-6) to 39.15 (IET-24765 x IET-23825) per cent while the magnitude of heterobeltiosis ranged from -42.84 (Gurjari x NVSR-303-6) to 38.94 (IET-24765 x IET-23825) per cent. The value of standard heterosis ranged from -37.65 (Gurjari x NVSR-303-6) to 15.33 (GAR-13 x NVSR-303-6) per cent ( Table 4) . As many as 25 hybrids showed significant positive heterosis, 20 showed significant positive heterobeltiosis and 15 showed positive significant standard heterosis for protein content. Positive heterosis for this trait was reported by Venkatesan et al. (2008) , Roy et al. (2009 ), Patil et al. (2012 , Shinde and Patel (2014) , Nayak et al. (2015) and Patel (2015) .
The results revealed that heterosis ranged from -56.20 (NAUR-1 x NVSR-303-6) to 37.78 (IET-24762 x GAR-13) per cent while the magnitude of heterobeltiosis ranged from -65.81 (NAUR-1 x NVSR-303-6) to 27.75 (GNR-3 x IET-24762) per cent. The value of standard heterosis ranged from -67.95 (NAUR-1 x GAR-13) to 7.46 (GNR-3 x IET-24765) per cent ( Table 5) . As many as 14 hybrids showed significant positive heterosis, six hybrids showed significant positive heterobeltiosis and only two hybrids showed significant positive standard heterosis. The results are in agreement with the findings of Nagesh et al. (2012) and Patel (2015) .
The results revealed that heterosis ranged from -35.53 (IET-24765 x NVSR-303-6) to 59.68 (NAUR-1 x GNR-3) per cent while the magnitude of heterobeltiosis ranged from -49.10 (NAUR-1 x NVSR-303-6) to 48.22 (NAUR-1 x GNR-3) per cent. The value of standard heterosis ranged from -50.61 (NAUR-1 x NVSR-303-6) to 22.28 (NVSR-303-6 x IET-23825) per cent ( Table 5) . As many as 15 hybrids showed significant positive heterosis, eight hybrids showed significant positive heterobeltiosis and five hybrids showed significant positive standard heterosis. The results are in agreement with the findings of Nagesh et al. (2012) and Patel (2015) .
In all, 15 and six hybrids registered significant heterosis over mid parent and better parent in desirable direction respectively. The value of heterosis over mid parent ranged from -10.78 (IET-24762 x IET-24767) to 19.04 (GNR-3 x NVSR-303-6) per cent while the value of heterosis over better parent varied from -15.06 (IET-24762 x IET-24767) to 13.63 (GNR-3 x NVSR-303-6) per cent. The value of standard heterosis ranged from -6.23 (NAUR-1 x GNR-3) to 17.20 (GNR-3 x NVSR-303-6) per cent (Table 5) It can thus be concluded that sufficiently high magnitude of heterosis, heterobeltiosis and standard heterosis was observed in desired direction for all the characters. The higher estimate of heterosis for grain yield per plant was registers by the crosses IET-24762 x IET-24765, GNR-3 x IET-23825 and GNR-3 x GAR-13. 18 crosses showed significant positive heterosis over their respective better parental value for grain yield per plant. The highest heterobeltiosis for grain yield per plant was registered by the cross GNR-3 x GAR-13, IET-24762 x IET-24765 and GAR-13 x IET-24772. The highest standard heterosis for grain yield per plant was registered by the cross GNR-3 x GAR-13, GNR-3 x IET-23825 and GNR-3 x Gurjari. Nine crosses showed significant positive heterosis over their respective better parental value for grain yield per plant. crosses GNR-3 x GAR-13, GNR-3 x IET-23825, GNR-3 x Gurjari, Gurjari x NVSR-303-6 and NAUR-1 x IET-24765 could be exploited fully in future rice breeding programme by adopting heterosis breeding. 
